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The Commissioner of 
Patents and Trademarks 

Has received an application for a patent for a 
new and useful invention. The title and descrip- 
tion of the invention are enclosed. The require- 
ments of law have been complied with, and it 
has been determined that a patent on the in- 
vention shall be granted under the law. 

Therefore, this 

United States Patent 

Grants to the person(s) having title to this patent 
the right to exclude others from making, using, 
offering for sale, or selling the invention 
throughout the United States of America or im- 
porting the invention into the United States of 
America for the term set forth below, subject to 
the payment of maintenance fees as provided 
by law. 

If this application was filed prior to June 8, 
1995, the term of this patent is the longer of 
seventeen years from the date of grant of this 
patent or twenty years from the earliest effec- 
tive US. filing date of the application, subject 
to any statutory extension. 

If this application was filed on or after June 8, 
1995, the term of this patent is twenty years from 
the earliest effective U.S. filing date of the ap- 
plication, subject to any statutory extension. 




Commissioner of Patents and Trademarks 
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[57] ABSTRACT 

At the transmitter side, carrier waves are modulated accord- 
ing to an input signal for producing relevant signal points in 
a signal space diagram. The input signal is divided into, two, 
first and second, data streams. The signal points are divided 
into signal point groups to which data of the first data stream 
are assigned. Also, data of the second data stream are 
assigned to the signal points of each signal point group. A 
.difference in the transmission error rate between first and 
second data streams is developed by shifting the signal 
points to other positions in the space diagram expressed at 
least in the polar coordinate system. At the receiver side, the 
first and/or second data streams can be reconstructed from a 
received signal. In TV broadcast service, a TV signal is 
divided by a transmitter into low and high frequency band 
components which are designated as first and second data 
streams respectively. Upon receiving the -TV signal, a 
receiver can reproduce only the low frequency band com- 
ponent or both the low and high frequency band compo- 
nents, depending on its capability. Furthermore, a commu- 
nication system based on an OFDM system is utilized for 
data transmission of a plurality of subchannels, wherein the 
subchannels are differentiated by changing the length of a 
guard time slot or a carrier wave interval of a symbol 
transmission time slot, or changing the transmission electric 
power of the carrier. 

12 Claims, 178 Drawing Sheets 
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